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DRIVE ARRANGEMENT FOR MOTOR
VEHICLES, ESPECIALLY FOR PASSENGER

MOTOR VEHICLES, WITH AN AUTOMATIC
CHANGE-SPEED TRANSMISSION 5

The present invention relates to a drive arrangement
for motor vehicles, especially for passenger motor vehi-
cles, with an automatically shifting transmission and
with a mechanism for raising the idling rotational speed
of the driving engme during a warm-up phase, with a
servo-device, which in a first position of a command
slide valve is adapted to be shifted into a position fora
first speed and in a second position of the command
slide valve is adapted to be shifted into a position for a
second speed and with a kick-down solenoid valve
acting on the command slide valve, which upon actua-
tion of a kick-down switch passes over mto a down-

shifting position.
The cooperation between an automatic transmission

and the corresponding driving engine may lead to diffi-
culties during an operanng warm-up phase of the en-
gine, i.e., when the engine warms up while running, if
the rotational speed of the engine lies very high due to

an automatic starting mechanism in Otto-engines or due 25
to a raised idling speed in Diesel engines. If the auto-
matic transmission is then engaged, there exists a very
strong creeping tendency due to the raised engine speed
during the warm-up phase. In order to bring such a
vehicle to a halt or stoppage in this condition, for exam- 30
ple, at road crossings, the driver has to brake dispropor-
tionately strongly. This again leads to an overbraking of
the front wheels which renders the vehicle incapable of
maneuvering in case of shppery roads, for example, in
case of icy roads.

The present invention is therefore concerned with the
task to provide an installation, by means of which an
overbraking of the wheels in the creeping condition 1s
avoided automatically during an actuation of the brake.
The underlying problems are solved according to the
present invention with drive arrangements of the type
described hereinabove in that a shifting-up relay which
opens when energized, is arranged in parallel with the
kick-down switch, whereby a switch closing the ener-
gizing circuit of the slnftmg—up relay upon a actuation
of a brake pedal is connected in the energizing circuit
thereof in such a manner that the kick-down solenoid
valve passes over into its shifting-up position during the
actuation of the brake pedal.

. The advantage is achieved with the installation ac-
cordmg to the present invention that during the operat-
ing warm-up phase, i.e., during the phase with artifi-
cally raised engine rotational speed, the transmission
shifts automatically to a higher speed upon actuation of
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the brake, i.e., the torque at the wheels is thus reduced. 55

Consequently, a residual creeping tendency can be ab-
sorbed by a quite normal soft braking. An over-braking
of the front wheels is therefore no longer possible also
in case of slippery or icy roads. On the other hand, it 1s
also possible to start driving in first speed with the pro-
posed control system. This control system also avoids
so-called shifting oscillations as would occur, for exam-
ple, if the shifting-up were to be initiated only by taking
away gas.

Automatlcally shifting transmissions are known in the
art in which a kick-down solenoid valve forces a com-
mand slide valve 2/1 into a position for a first speed
rauge during energization by means of a pressure relief
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at a control slide valve It is proposed in detail by the

- present invention for such a transmission that a paral-

lelly connected shlftmg-up relay closes, 1n a non-ener-
gized position, the energizing circuit of the kick-down
solenoid valve and opens the same upon energlzatlon
Another feature of the present invention resides in that
a switch actuated by the brake is connected in a first
branch of an energizing circuit of the shifting-up relay
and a second circuit is connected in parallel thereto
which includes a switch actuated by the control pres-
sure in the transmission, which switch closes above a
predetermined control pressure. Finally, the brake light
switch may serve according to the present invention as
a brake-dependent switch which controls by means of a
further intermediate relay the first branch of the ener-
gizing circuit of the shifting-up relay.

Accordingly, it is an object of the present invention to
provide a drive arrangement for motor vehicles, espe-
cially for passenger motor vehicles, having an automati-
cally shifting transmission which avoids by simple
means the aforementioned shortcomings and drawbacks
encountered in the prior art.

Another object of the present invention resides in a
drive arrangement for motor vehicles, especially for
passenger motor vehicles, having an automatically shift-
ing transmission, which eliminates braking difficulties
during the warm-up phase of the engine due to an artifi-
cially raised idling speed thereof.

A further object of the present invention resides in a
drive arrangement for motor vehicles, especially for
passenger motor vehicles having an automatlcally shift-
ing transmission in which a strong creeping tendency in
the idling speed during warm-up of the engine 1s effec-
tively precluded, especially when the brake is engaged.

Still a further object of the present invention resides
in a drive arrangement for motor vehicles having an
automatically shifting transmission, in which the vehi-
cle can be readily stopped by actuation of the brake
notwithstanding a higher idling rotational speed due to
warm-up of the engine, without loss of maneuverability
of the vehicle. |

Another object of the present invention resides in an
installation for motor vehicles in which an overbraking
of the wheels in the creeping condition is automatically
avoided during actuation of the brake while the idling
rotational speed of the engine is artificially rmsed during
the warm-up phase. :

Still another object of the present invention resides in

" a drive arrangement of the type described above in

which during the engine warm-up phase, the transmis-
sion is automatically shifted to a higher speed upon
actuation of the brake to thereby reduce the torque at
the wheels.

A further object of the present invention resides in a
drive arrangement of the type described above which
not only avoids so-called shifting oscillations but also
makes it possible to start the vehicle in a first speed
range yet precludes an overbraking of the front wheels.

These and other objects, features, and advantages of

_the present invention will become more apparent from

the following description when taken in connection
with the accompanying drawing which shows, for pur-
poses of illustration only, one embodiment in accor-
dance with the present invention, and wherein:

The single FIGURE is a partial schematic view,
partly in cross section, of the shifting arrangement for a
planetary transmission which includes, inter alia, two

brakes for its shifting operation, of which one brake in
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an engaged condition shifts the transmission into a sec-
ond speed range and in a disengaged condition thereof
shifts the transmission into a first speed range.

Referrring now to the single FIGURE of the drawmg |

in which the transmission as well as its servo-devices are
not illustrated in detail since they form no part of the
present invention and are known as such in the art, the
brake, mentioned hereinabove and not illustrated herein
which in the disengaged condition shifts to the first
speed range and in the engaged condition shifts to sec-
ond speed range, is controlled from a command slide
valve generally designated by reference numeral 11 by
way of a brake line 10, In its illustrated left-end position
the command slide valve 11 supplies a pressure medium
to the brake line 10 and thereby engages the brake (not
shown) with pressure, i.e., therefore shifts to second
speed which is obtained as a result of engagement of the
brake. In the right-end position of the command slide
valve 11, the brake line 10 and therewith the brake is
pressure-relieved, i.e., first speed is therefore obtained.
The brake line 10 leadmg to the brake is additionally
connected by way of a throttle 12 and a ball valve 13
with a space 14 on the right side of the command slide
valve 11, The ball valve 13, on the other hand, 1s acted
upon by a drive-velocity-dependent pressure deter-
mined by the positioning of a servo-slide member 15

which is acted upon by a control pressure existing in a

line 16. The control pressure acts on both the right side
of the servo-slide member 15 and also on a control
pressure switch 17 whose function will be described
more fully hereinafter. The working pressure is fed to
the command slide valve 11 by a line 18 which is also
connected with a kick-down solenoid controlling valve
generally designated by reference numeral 21 by way of
a throttle 19 and a line 20. The line 20 is normally closed
by the kick-down solenoid controlling valve 21 but it 1s
relieved to a zero pressure during an energization of the
kick-down solenoid controlling valve 21. The kick-
down solenoid controlling valve 21 is shifted in the
usual manner by a kick-down switch 22 upon an actua-
tion of the gas pedal (not shown).

A shlftmg-up relay 23 which opens when energized, is
connected in parallel with the kick-down switch 22,
The control pressure switch 17 is connected in an ener-
gizing circuit 24 of the shifting-up relay 23 and an auxil-
iary relay 26 to be energized by a brake light switch 23
is connected also in the energizing circuit 24 of the
shifting-up relay 23 in parallel with the control pressure
switch 17. The auxiliary relay 26 closes the energizing

circuit 24 of the shifting-up relay 23 upon actuation of 50

the brake light switch 25, which would occur dunng an
actuation of the brake.

During the normal rolling out of the vehicle, i.e.,
when the vehicle is permitted to decelerate by itself
with a non-actuated or released gas pedal, the oil pres-
sure in the brake line 10 for the brake acts by way of the
throttle 12 and a line 27 as well as the ball valve 13 on

4

closed and the kick-down solenoid controlling valve 21
is energized. The kick-down solenoid controlling valve

- 21 now opens up and the lie 20 becomes therewith

pressureless. As a result thereof, a control slide valve
“overgas” generally designated by reference numeral

. 28 commences to operate and builds up pressure by way
of a line 29 on the left side of the piston 32 at'the com-
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the right-end face of the command slide valve 11 and

keeps the same in its left-end position for the second
speed. During the rolling out of the vehicle, i.e., as the
vehicle decelerates and approaches zero velocity or
very low velocities, the control pressure in the lines 16

which is dependent on the driving velocity, now drops

off until finally the control pressure switch 17 opens by
a spring (not shown) normally biasing the control pres-
sure switch to an open position When the switch 17
opens, the current to the energizing circuit 24 is inter-

rupted and the shifting-up relay 23 is de-energized or
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mand slide valve 11. This pressure, however, is initially
incapable of displacing the command slide valve 11
toward the right against the oil pressure of the brake
producing second speed and existing at the right-hand
side of the command slide valve 11 so that the transmis-
sion remains in second speed during the rolling out and

in standstill. |
If the gas pedal valve 30 is now actuated slightly and

therewith the slide member 30 is slightly displaced, the
line 27 pressurizing the space 14 is relieved. The oil
pressure at the brake and in the brake line 10 no longer
acts on the ball valve 13 but instead the velocity depen-
dent pressure in the line 31 determined by the servo-
slide member 15, acts upon the ball valve 13. However,
during standstill of the vehicle or at low travelling
speed, the pressure in the line 31 is small so that the
space 14 at the command slide valve 11 is relieved and
the command slide valve 11 passes over into its right
end position and the brake 10 is disengaged, 1.e., first
speed is therefore obtained. During the normal starting
out of this position, the travelling speed of the vehicle
increases and therewith the control pressure in the line
16 increases so that, when a specific minimum pressure
in line 16 is exceeded, the control pressure switch 17
closes, resulting in an encrgeratlon of the shifting-up
relay 23 which opens the energizing circuit of the kick-.
down solenoid controlling valve 21 which now closes.
The left side at the piston 32 of the command shde valve
11 again becomes pressureless due to the pressure build-.
up in the line 20 and, consequently, due to the pressure
decrease at the control slide member “overgas” desig-
nated by reference numeral 28, The driving-velocity—
dependent pressure in the line 31 is now in a position to
displace the command slide valve 11 against the control
pressure out of the line 33 which comes into existence
on the left at the command slide valve 11 by way of the
cross and longltudmal bore. The brake is engaged by
the pressure in brake line 10, and the transmission is
shifted-up as a result thereof into second speed.

In the above-described position of the first speed,

however, the creeping tendency of the vehicle is in-

creased as a result of the greater geardown ratto. If now
the brake is depressed in this condition, i.e., the brake
light switch 25 is thus closed, then the auxiliary relay 26
is energized and closes the energizing circuit 24 of the
shifting-up relay 23. Therefore, the shifting-up relay 23
opens in the already described manner the energizing
circuit 24 of the kick-down solenoid controlling valve
21 so that the latter drops off, i.e., is de-energized. The
line 20 is thus closed off and is again subjected to pres-
sure in the manner described hereinabove. Consequent-
ly—as already described—the left side at the command
slide valve 11 becomes pressureless, the slide member
passes over into its left end position, and the brake 10 1s
engaged. The transmission passes over into second
speed as a result thereof. The effect intended according
to the present invention occurs, for in the second speed,
the creeping tendency is considerably smaller. This
condition continues as long as the brake is actuated. If
the brake pedal is released, then the switch 25 opens, the
auxiliary relay 26 drops off and interrupts the energiz-
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ing circuit 24 at the shifting-up relay 23. The latter
closes and the normal, already described operation with
shifting back into first speed can again take place.
While we have shown and described only one em-
bodiment in accordance with the present invention, it is
understood that the same is not limited thereto but is
susceptible of numerous changes and modifications as
known to those skilled in the art, and we therefore do
no wish to be limited to the details shown and described
herein, but intend to cover all such changes and modifi-

cations as are encompassed by the scope of the ap-

pended claims.
We claim:

1. A drive arrangment for motor vehicles, comprising

an automatically shifting transmission means and warm-
up control means for raising the idling rotational speed
of the driving engine during a warm-up phase, said
transmission means including servo-means and com-

mand slide valve means, said servo-means being opera- .

ble in a first position of the command slide valve means
to be shifted into a position for the first speed of the
transmission means and in a second position of the com-
mand slide valve means into a position for the second
speed thereof, and kick-down solenoid controlling
valve means operatively connected with the command
slide valve means, said kick-down solenoid controlling
valve means being operable to pass over in a shifting-
down position upon an actuation of a kick-down switch,
characterized in that a shifting-up relay means opening
when energized, is connected in parallel to the kick-
down switch, said shifting-up relay means including an
energizing circuit, a further switch connected in said
energizing circuit which is operable to close said ener-
gizing circuit upon actuation of a brake pedal in such a
manner that the kick-down solenoid controlling valve
means passes over into its shifting-up position during
actuation of the brake pedal.

2. A drive arrangement according to claim 1,
whereby the kick-down solenoid controlling valve
means during energization results in operation of the
command slide valve means into its position for the first
speed by means of a pressure relief at a control slide
valve means, characterized in that the parallelly con-
nected shifting-up relay means in its non-energized posi-
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3. A drive arrangment according to claim 2, charac-
terized in that said further switch is connected in a first
branch circuit of the energizing circuit of the shifting-
up relay means, a second branch circuit being con-
nected in parallel with said first branch circuit and in-
cluding a control pressure switch actuated by a control
pressure in the transmission means, said control pressure
switch closing above a predetermined control pressure.

4. A drive arrangement with a brake light switch

according to claim 3, characterized in that the brake

light switch serves as a brake dependent switch which
by means of a further auxiliary relay controls the first
branch circuit of the energizing circuit of the shifting-
up relay means.

5. A drive arrangment according to claim 1, whereby
the kick-down solenoid controlling valve means during
energization results in operation of the command slide
valve means into its position for the first speed, charac-
terized in that the parallelly connected shifting-up relay
means in its non-energized position closes the energiz-
ing circuit of the kick-down solenoid controlling valve
means.

6. A drive arrangement according to claim 1, charac-
terized in that said father switch is connected in a first
branch circuit of the energizing circuit of the shifting-
up relay means, a second branch circuit being con-
nected in parallel with said first branch circuit and in-

- cluding a control pressure switch actuated by a control
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tion closes the energizing circuit of the kick-down sole-

noid controlling valve means.
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pressure in the transmission means, said control pressure
switch closing above a predetermined control pressure.

7. A drive arrangement with a brake light switch
according to claim 6, characterized in that the brake
light switch serves as a brake dependent switch which
by means of a further auxiliary relay controls the first
branch circuit of the energizing circuit of the shifting-

up relay means.

8. A drive arrangement for motor vehicles, including
an automatically shifting transmission means, a warm-
up control means for raising an idling rotational speed
of the driving engine during a warm-up phase, and
brake means for braking the vehicle, characterized by
means for shifting the transmission means from first to
second speed upon an actuation of the brake means
during the warm-up phase of the engine while the idling
rotational speed is artificially raised by said control
means.
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